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o |pireduce yoeu ter VACEI mISSIon:
s Conpvinee yeu thatwe are
MEeting/exceeding expectations.

— [Define expectaltions, Ghjectives

— Present results that show: excellent progress
on all'major pregram thrust areas.

o Solicit input for Improvement.
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Overview, Executive Summary Wes Bethel, LBNL

Science Impact Sean Ahern,
ORNL

Impact on Vis Community, Ken Joy, UCD
VACET Research Portfolio

Software Engineering Hank Childs, LLNL

End-to-end science case study Valerio Pascucci,
Utah

Demo, future work, summary Chris Johnson,
Utah

Wrap-up Wes Bethel, LBNL




Pt @One: Proplemr Defnitien
Part IWoe: AccompliSiments Suimmany.
DAt TAree: Secret off U SUCCESsS

Part Four: Progress Against Propesal
Milestones

Part Five: The Road Ahead
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o SCIDAEC Progiam Goals
= Epaklerscienceviartise eitiH P e platierms:
o HOW?Z
— SCIence applicatons
o Produce new: science (Climate; fusien, astno, eic.)

— (Centers

» Provide production-guality, parallel capable s/wiinfrastructure - ;
for enabling science at the petascale, research component.

— |nstitutes
* |[ong-term research focus, outreach, training
— Scientific Application Partnerships

» “Code teams” of Science Apps, Centers, and others to transfer
technology from Centers, Institutes into working SA code.
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MIISSIGR: EEVEAGEISCIEVIS ane anaiyiics
sEltware techinelegy as an enaniing
lechinoelegy iorenablina ScIEniicInSIgnt.

\isien: adapt, extend, create; and deploy.

data unaderstanding techinelegies for science
Stakeholders te enable petascale Science.

As a center, well positioned to respond to
diverse needs/objectives through coordinated
R&D, software engineering, outreach efforts.
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s EISHIRG Anaiegy,

Invent new fishing New algorithms,
equipment techniques,
production-quality
parallel capable s/w.

Teach others to fish Partnerships with
stakeholders, help
transition communities
to new technologies,
outreach, training.

Catch big fish Apply techniques to
enable new science
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" Pie | have eaten

| Pie I have not
yvel eaien
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SCIEnce limpact

Production-Quality, Petascale capanie
seitware inirastrcture

Eield-leading, award-winning| research
Progress towards petascale

Effective use of ASCR Computing resources
Service and Outreach
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o New sciencennsigmnis:

— Newvistalization R&IDpreduces, aniliiy/ ie quantlfy anad
display new phenemena never helore Seen

o (COst savings.

— Communities and individuals adopt VVACET technology
allowing them te “puy rather: than build.”
» |mproving efficiency of knowledge discovery. ’k/

— Reduce time-to-solution, leverage parallel computing
platfoerms (I/O, algorithms), delivering new capabilities in a
familiar form.
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oL @jectve: put preducien=auality; parailiel
capanlervisualfdataranalysisiiechnelogy inrine
ands; of SCIEtISES.

e Results:

— VACET technoelegy installed ani iin use at all major
DOE HPC faclilities.

— Truly “proeduction guality.”
— Truly “parallel capable” on petascale platforms.

— Effective business model for transitioning R&D
Into production software (CDAT, SLIVR, Vislt).

;‘.‘
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o Preliic; nighraualiy puBlicatens:

— 70 eurmalfaicles, =29 Conference proceedings; =6 invited
alticles; =18/ heok chiapiers and ediied boeks, ~10/pPeSIers:

o Allfmajer vistialization/graphics Venues: | EEE Visualization,
Siggraph;, VEG, Eurevis.

— |EEE Visualization “Best Paper” or “Best Application Paper”
2006, 2007, 2008!
o VVACET research portfolio driven by stakeholder
needs. Techniques for:

— lLarge data vis; scalable vis; flow vis; feature detection,
analysis, and tracking; multivariate and temporal vis;
statistical and uncertainty vis.
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o Help DOE shewW effeciive use ol peiascale
platierms:

— \sltisitherenly vistalization code that Isipart ol the Joule
MELHC.

— Recent results: 17 zones on 40K [aguar. cores!

Effective toels and technigues for visual data
analysis ofi data being produced by petascale
applications on petascale platforms.

Close coordination with staff at HPC centers to
address end-to-end scientific stakeholder
challenges (e.g., I/O).

. DEPARTMENT OF Ofﬁce of

| Z EN ERGY - Science




o Deployment: VACEIF seitwarenstalledrandinruse
edayatralimaierDOE HRPCHaCIES:

o SYRENaY:

— VACEI teamiincludes vistialization and analyicss stafi-iiem
we majer DOE HPC facilities.

— Clese working relationship hetween VACET and other stafi |
(e.g., consulting, systems) at DOE’'s major HPC facilities.

o Resources

— VACET has ERCAP: allocation at NERSC. We use NERSC
heavily for major visual data analysis projects (need more
disk space and interactive analysis capabllities!)

— VACET has Director’s allocation at ORNL. Used for
performance testing, scalability studies (e.g., Joule work).
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o QUIrEaCHIOrSCIENCE StakeneIders;

= iuiernalsidayEenerar SCIDAC pregam MeEEung) day=lena
oRsiteNera., PPRIE EEmnm)

— \Woerkshops: Contibuliens te Vareus IUSV Worksheps (€.9:,
SC 20017, 2008).

— Speakinglengagements: =67 Invited presentations.

o TJothe Visualization Ceommunity.

— Conference chair (9), program committee (60), technical
reviewer (15?%), advisoery boards and national commitees
(14).

e DOE-wide service

— Numerous workshops (17), technical reviewer (e.g., SBIR
program)
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Vislt Tutorial at PPPL, September 2008




Congressman Jim Matheson (Utah),
4/2008

£ lf:::,;.__ U.S. DEPARTMENT OF Oﬂ-’ice Of

EN ERGY Science




SCIDAEC 2008 “\Viz

Night?

— lree People’s
Choice” Awards

— One Honorahle
Mention

— Stakeholder(s) win
People’s Choice .
Awards using VACET T —
S/W - ]}_'i!;'::x:-'--ml Stochaste
» Tech-X: Accelerator e

e LLNL: NIF ﬂ_...‘:—'-....
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s Ve EVENVEWOIIKEed W2
= Sgience stakenoldersi(imereiio come)
— IeChnelegy pProviders (inere e come)
— Reseurce providersi(imoreto ceme)

o Challenges

— One-on-one projects not scalable to larger customer: hase

— Generic software might net e responsive to stakeholder
needs

e Response: focus on communities as middle ground.
— Helping more than one person at a time

— Well-focused needs drive R&D, which If successful, will
meet needs of stakeholders.

. DEPARTMENT OF Office of )
> EN ERGY science




ACGCelerato=rrediuce duty cycleNn peiascalerdaisc
amnaly/sis.

ASIrepRYSICS — commuURIty-Wide Infrastuciure.

Climate — new: visualization capanilities adelivered
I preduction-guality’ fierm.

Combustion — new: science.

Fusion — community-wide infrastructure, new: high-
performance capabilities.

Mathematics — community-wide infrastructure.

Turbulence — new visualization and: high-
performance capabilities.
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Vigthemancs —Ieveraging stakenelaers;
commuRIty~Wide vistalizaten Ini@stuciure:

Data Management — leverage inaex/queny.
technoelogy, techitranster.

Outreach Center — software engineering
Infrastructure, provide content for OC
outreach activities.

ITAPS — code interoperability.
IUSV — joint work on projects, outreach.
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o DOE HIPC Centers: NERSC/LLBNL,
NCCS/ORNIL, ALCE/ANIL:

— Use oefiresources for R&D) application| e ~

Stakehoelder preblems.

» NNSA — shared development, infrastructure
maintenance for Vislt. Da

— VACET: AMR visualization, guery-driven
visualization, open software engineering
Infrastructure, large data.

r.r
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Successiulyeretghitmultplieproducis 1o
Marker

— Sgcience applications adept VVACEIF techinelegy as
community~widevistal dater analysisis/Winiiastructure.

— Stakehelders are veling with' thelrr feet.
Award-winning research

— Dozens of peer-reviewed field-leading journal articles
— Numerous Best-Paper awards

High (and positive) visibility within the SciDAC
and visualization communities.

3 Hn '
Realizing vision of a successful SCIDAC Center ” il
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lleamrenganizaion
CUSiOmEr fecus
Strategic partnerships

VVACE I eperations
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IlEams: siakenoldeprojEcts, R&IDIRIOJECHS, SofiWare
ENGINEENNG PIGJECLS!

EXecutive commItiee; cross-institttional, cross-team
coordination.

Pls
Bethel/LBNL, Johnson/Utah

e

Executive Committee
Bethel/LBNL, Pascucci/LLNL, Johnson/Utah, Joy/UCD, Ahern/ORNL
Chief Software Engineer (Childs/LLNL)

b SCiDAC |
Stakeholder Projects R&D Teams Software Engineering Teams (per-site) S S roe e Do




o AllFR&ID drven By stakenelder nEEds.

— Resulis arevirttally guaranieed e hiave pesitive
SCIEnUiCImpact:

o Reguires having customers ©

o “Custemer preject manager” position in
VVACET plays a key role in helping to foster
these relationships and regular interactions.

— This position analogous to “product manager” in
Industry.
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o [Leveraginglistkey
— |leverage: stakenolders (ARPDEC sier)

o Strona pamnership that integrates Applied Viathrand
CS Wwithidomain SCIEnce.

— |Leverage technelegy (FastiBit and the SDIVI

Center)
— |_everage objectives: Outreach center mission
— |_everage technology: resources

— Needs common across multiple stakeholder
groups allows for applying a technology to a
larger group of stakeholders (accelerator,
fusion, life sciences example).
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Reguiar EC communicalien:aI-Weekiy/
calls 10’ coerdinate actvities; fine-tune
ORJEClIVES anadl airection.

Twice-yearly All' IHands; Meetings

— Present results, discuss prierities, leok for
oppertunities te expand Intra-team; effoerts.

Website: www.vacet.org
Twice-yearly progress reports to DOE.
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s Wice-yeanyiniemalfeview o alVACEN
ACHMILIES;
— Progress; iowards) onpjectives/milestenes
— Revised milestones, cost estimate

— EC reviews relative prionty.

o Some projects discontinued due to lack of funding,
etc.

o This activity performed in months before
the we compose the twice-yearly progress
report for DOE.
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ol Siakehplderpie|ect nanager G \Webers
LBNL

Aitial negotiations, list eff high-level needs,
prionties, programmatic targets:

— Bethel, Colella

o Product development team:
— Software engineering: Childs, Whitlock, ...
— R&D team: AMR flow visualization: Garth, ...
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i SiakelplderProject manager Betiel

o RiialfnEgealeRSs:
— Bethel, Geddes

o Product develepment team:

— Visual data exploration: Prabhat, Rubel, Ahern,
Childs, Meredith

— Analysis: Ushizima, Rubel

— Software engineering: Prabhat, Rubel, Childs,
Meredith
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Slakenolder projEC ieanis:
= Plimanystakenolder projecrimanager;

— iheyirelyion R&bDrieams; SWE teams; elc: (o) Compleie
el mission

R&D teams:

— Primary team leader;
— TJeam Includes others within VACET as needed

Software engineerng:
— Primary software architect: Childs
— Focused software engineering teams, project-oriented

Management
— Reports, interfacing with DOE, building/servicing external
relationships etc.
. DEPARTMENT OF Ofﬁce Of
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Part Four — Progress Towards Proposal
Milestones
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o [Highlevel view:

— AcChIeving sulstantive impact 61 acceleraior,
astrephysIcs, combustien, fiUsion;, Mmathematics,
iurbulence.

— Performing excellent researnch inf multiple
directions aimed at petascale knowledge
discovery: analysis, flow visualization, visual data
exploration.

— Effectively operating as a SciDAC center,
Including a high degree of leverage with related
programs/strengths.
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o iems speciically elimnalied ernel siarned:

— Speciiicieutreach planscalled el propesal
s VACEIFactiviues stillincluderalor e outeach:

— Advisenyhoard— travel expenses.
» Our stakenolders are eul advisery heard = they give us direct
feedback by telling usiwhat Is impoertant te them.
— EXpenmental science
o Focusing primarily' en computational science projects.
» Flat budget requires releasing staff working onione such
project.
Our Analytics effort iIs much more limited than planned — Il i i ‘ ,
relatively few staff with analysis expertise, relatively few ( 1
analysis projects.

llf“., ‘

. DEPARTMENT OF Ofﬁce of

B\ 4 ENERGY  Science




s Advaneced analyiics: arnumpErR Ol ePEU=IOIF PIO|ECIS
ikelyAwilifnei e stalted.

s ASTNO: Teattureminngr SpEeCratior simulationimodel searches

o Comustion: chiemicalipathway:analysis/analyiics;
Sspecialized “simulation dump’ reulines fer streaming/multires;
tepoelegical andisemantic queny-hased feature definitien and
tracking; feature mining and visual correlations.

Climate: carbon cycle analysis, coupled model analytics
Fusion: tepoelegical and flow analysis

Turbulence: specialized “simulation dump” routines for |
streaming/multires; multires visualization/analysis; topological
and statistical analysis; sim-sim and experiment-sim
comparative analytics

O ENERGY

Science
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Stakenoelders We Ve nekWoerked Wit
dUe (e Insulficient fUnding:

— [Latiice @CID

— Pojtions ot Accelerator (EM, specifically)

— Climate: Improving Glehal Climate Models

— Fusion: Fusion Simulation Prototype
projects (2006)

— Groundwater/EM ScIDAC projects.
— Life Sciences SciIDAC projects.
— Materials/Chemistry SciDAC projects.
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o PURIICalGINS EXCIGIY

= SAppRlIcCAalGAS PapEers: SiakeheldefVERUES;
vistializatien/analyiics/Computing VeRues:

[RESEArch pPapers:
o New technigques; that target short-term andleng-tenm

stakeholder capability requests.

o New techniques targeting lenger-tenmiissues;that need e e
solved for effective petascale-class data visualization.

Invited articles:

o What are you guys doing?

» Please give us an expert opinion on <some topic>.
Posters

o “Advertisements” for team’s efforts.
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BOTTLED WATLR

Now available in a can.

U.S. DEPARTMENT OF Oﬁlce Of

EN ERGY Science




ZERD U-S

ol SiakehplderProjects

— Viany/ stakelnolder projectis Undenyvay, mest -1n
e middie” efi the “te-de™ list.

— ihese lists generally’ comprise a Set of
capanilities needed to realize vision of “enalle
petascale science™ and have been sized to fit
our available budget and personnel.
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Extend EasiBiraceeleraons/ @BV useroniicld=asedidaias
IMpPIEMERE - NaMECSEIECHRS INVISIT
Nlemperaliparallel coerdinates

[Canger datasets coming — wWillfeuis s/wW inirastrtcture work Witk
them?

Compute and display’ statistical infermation ofifields
associlated with “interesting| particles”

Comparative vis/analysis of raw and summarized
fields/particles

Stable data moedel, parallel I/O
Domain-specific vis: freguency maps
Better temporal visualization/analysis
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o SimiaiE SIOHESHOL:
— ASTOPRYSICS
— Climate
— Combustion
— Fusion
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ProdUCInGg peSItve scientificlimpach acioss
many disciplines.
Strong scientific community: SUpport.

Awara-winning research.

Wildly successiul, exemplary performance
as a CET.
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s \/ACE IFhasidelivered onits promise:
— Vieasureanie scIence impact.
— Progress towardsipetascale.
— Eleld-leading researeh.
— Effective use off ASCR computing| resources.

o \We are a highly preductive, well integratead
team that is making excellent progress.
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Surface Temperature and Cloudiness
ncar_ccsm run 1 1980-1990

Cloudiness Elevation 25
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